A predictive threshold value for the diagnosis of early pregnancy in cows using interferon-stimulated genes in granulocytes.
Interferon tau plays an important role in establishing bovine pregnancy. Interferon-stimulated genes (ISGs) have been examined to identify a suitable indicator for the diagnosis of early gestation in cows. Although ISGs can be specifically detected in peripheral white blood cells during early gestation, its reliability remains to be validated. In the current study, a predictive threshold level of ISGs to determine pregnancy in cows during Days 20-22 of gestation was verified by analyzing the expression of ISGs in granulocytes and peripheral blood leucocytes (a total of 57 cows were used, 28 of which were pregnant and 29 were non-pregnant). Four genes, interferon-stimulated gene 15 ubiquitin-like modifier (ISG15), MX dynamin like GTPase (MX) 1, MX2, and 2'-5'-oligoadenylate synthetase 1 (OAS1), were analyzed via quantitative RT-PCR and a receiver operating characteristic (ROC) curve was produced to visualize diagnostic accuracy measures. The expression values of the four ISGs during the estrous cycle (100 collection points from 65 cattle) were used to determine a pregnancy prediction cutoff value. Pregnancy status was determined using these cutoff values and then confirmed by ultrasonography. ROC analysis was then applied to confirm the accuracy of the pregnancy statuses (positive and negative) statistically. The statistical evaluation of the diagnostic accuracy measurements suggested that the average values of ISG15 and MX2 in granulocytes were reliable indicators of pregnancy within the three weeks after insemination with 80% accuracy. Average ISG15 and MX2 levels during the estrous cycle were more reliable biomarkers for the prediction of gestation. They predicted negative and positive pregnancies efficiently within three weeks after artificial insemination.